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(54) MAGNETIC DISK APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily increase a speed of recording/reproducing on 
magnetic disks. 

SOLUTION: A write data WD is divided into two series data, namely, WDa, WDb by a data 
distribution circuit 209. Each data WDa, WDb is processed at a data-processing circuit 210a, 
210b, that is, an error-correcting code is added and a digital modulation is carried out. etc. 
Then, each data is supplied to a recording amplifier 212a, 212b via a write compensation 
circuit 211a, 21 1b. The write data WD is accordingly written by magnetic heads 202a, 202b 
to two adjacent tracks of a magnetic disk 201 in parallel. Data are reproduced by the 
magnetic heads 202a, 202b from two adjacent tracks of the magnetic disk 201 in parallel. 
Each reproduced data is digitally demodulated, an error- correcting code is added to the 
data, and so on at a data-processing circuit 217a, 217b. whereby data RDa, RDb are 
obtained. These data are synthesized at a data-synthesizing circuit 218 and a read data RD 
is obtained. 
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(54) t9mflE>%m ata^x^se 


(57) [««]- 

9 T*2^^JcOx — ^WDa, WD b I^EL, ^(Dr 
— ^WDa, WDbl:^UtT-^^Sl2]l6 2 10a, 
2 10b T^"9fTIE^^f+iD^S. ^ v^/i^ITO 
33**16 Ufe«^, m£&?*mm\E\&2 11a, 2 11 

1 ©Bft t 2 #<0 h 7 y ^ y K2 0 2 a, 2 

0 2 b T?3Mt UT*$iitf 0 ^f:, I^7^^20 1 
<DmW:\^±2y£<DV7y# XVm^iy K2 0 2 a, 2 
O 2 T*f#Lty-^$:Mt6„ • -tbX, - £>W£ 
■7 f -^(^^-Lr^--^^SlHlK2 1.7 a, 217bT'f 

a, RDb*ffl\ ^H^7-^M(E]8 2 18T^ 


RKCD^HB (A-Pfv ***K) 



7 

» 5 c t *«n* t i-sh*s i icib«<7)««^ << 

US* 9 , ±fcfflk<D oBJ^tt^f"- K^> K&r 

5 ] ±K«R<7)««^ s> KllffS 1 *5 J; tfffl 2 

[0 0 0 1] 

* st^^iffi Lt$fi^7^ * * smew-*- *• 

[0 0 0 2] 

ig4tt, k^-<^^k«i o 

[0 0 0 3] /n— Kt^ * ^SSIB 100(1, ««t7*-f * 
^ 1 0 lO hyj/^lwf-^matfi:*^ ^<OV 
7y^± D^-^^^W-f-fcfeto^^^ Kl 0 2* 
^UT^S, IKSeIt^;*^ 1 0 lKfi* El 5 A 

^««DARds«51t^R»te>ixT^-5o 
[0 0 0 4] f-««SARl:H 

ts^^tt^o aatft-x-f i o ioehe 


(2) ^9-2 5 9 5 2 8 

2 

[0 0 0 5] 7-^I«cDARHll 5.1 2 h^O 

X. ^ — (Dx — ^ dllir ^ ^-1 D (Sector Ide 

ntifi cat ion Code) ^ECC (»9 3fiE«#) '*&MWP 

otl^c ft*5, l 0 l<D&by.v#.<DM 

[0 0 0 6] 04l:IoT, ^— K^-f^SM 

10 011, hn^tfa — * tWMTZtlltXD^ 

$ Vfv^v^ (MPU) 106k, ^<7>-^^n 

(read only memory) 10 7 £ £r^f L~C V^<5 0 ^?)Wt 

"K^y-Ka^VFU -f ^*:7*-;*«Jl 05^1 
20 T^^o^niryiM'o 6 mttMSStL*. 

[0 0 0 7] ^- Ky^^^g 1 0 011, 

^7-^^y77l0 8i:, :©^s/77l0 8J:!!) 

^SrJSi-Stii^— ^*Df3g|fiIKl 0 9 ^^LT^ 
5 0 7*.w v^^/^^sti: UTfl. WttfMFM (Modi 
fied Frequency Modulation) ^^RLL (RunLength 
30 Limited) JjiZm&VzmZtiX^Zo 

[0 0 0 8] hr-r-r^^SlB: l 0 0(1, 

-^^3®(HlKl 0 9«t |?tti^$^5IEft'7 f -^t^L-X 

•#a^.»«-S:i-5»#^*«iiiKi- i -o-^r 

i ooai^x-^ic^-iSLfcfe^®^ 

fS-&*:»SE»r^l 1 1 £Sr*-L-C^5. «*5&^ 

^Eusgi i om «;«fiia»oSRiw*^-rswbs: 

[0 0 0 9] ^fc, A-K7^^^gil 0 011, ^ 

40 m ismzLmfty** ^^ioud ? k i o 2 -c*^ 
±*'tb5«#*i««-rsfc^os : ^r>'^i 1 2ir, « 
^a^t^ttisftr^^i 1 1 J; ^dbTj^tt^ts^m^ 

ff^a^^ Kl 0 2ll^t6't^H, R^fflUI* 
Uifllfcft-r-f*^ 10 1 i: ?)?Kft^s/ Kl 0 2TI?^$ 
tLS«*«rl?±r^l 1 2{ctt»-t-5-B0»^^^^l 
13^tlTl/^, mWk*-< 1 3CD 

"wfflioHSfla^-fiaBftr^i 1 i^a*fflfl«-»i«s 

tb, -tWRW^HSSW^-d^T^^l 1 2<7)AA«I^ 

«a*ix. -t^^TBW^juKst^y ki 0 2nsas*L 

50 6 0 tit, «)*^-<y^l 1 3 0^f]i9^^{l x -^-f^ 


3 

[0 0 10] -§Llt % ^-K^^^^^@l 0 OH W± 
•^ttJUMHilBl 1 4 ts roBE^mu««EIKl 1 4 

**ur^5.'.K^tBb*t«iHiBi i 4 -en sagawb 

ftttilBlBl.l lf*j6»(ptr^^S:«ffl"r5-Ct 

[00 11] ^-Kf^^^gf lOOfi, Iff 

ttttiUKl 1 5 J: Itl^^n^tffl^i^tTr >< 

RD*»*tt*fflL^-*««E]Bl 1 6 ':Or- 
■*«ySIHBl.i 6 «t DfflASfr^BE^ffll^— *RD* 

[0012] Kx>r *^tti o oii 

^ K10 2«r««^-f 1 0 l±<Dlih75/^(^ 

tt«**rifcft©w*i«iaKi 2 1 wir^ 

l 1 2 J:0fflAStbS*-4?«B«SAR^W^«-»J: 19 
*»Ttt:-««»llIB 1 2 1 (r«t»&^-5fc«>Offi1ft««lft 
[0 0 13] ±5fi*i*t,' K10 2WHHBSSE 

cm) i 2 sas^f^mbtuTv^ -ts6bfctt«e!Htt 

[HlBl 2 1 t^J:oT2K^^=i-f 1 2 3 0ibf^^ 

WJWStL-C««^2x Kl 0 2<0&M&Mmt>tiZ>. ft 
$b\ &MfMtslBl 2 llcfi, f^^mtBL^ 
(i^^pyp^^fi 06iD@gh7'y^7K^ 
«'«AbOdS*^fett5. 

[0014] 1 0 0 *i x 

tV*^ 1 0 lOEJCfcHMUfc^ny^fe^CLK* 

^i«l 2 4"e**Stb5^ny^<t*CLKtt. 
«a»^»^-sK»O!lIB^«»StuTttfflS*i,5 0 
[0 0 15] H 4 K-T^f ^^3g«l 0 0<OW> 

[0 0 16] «iHi9;AiE«*fcttf^»!(4"f^«^x £TF 

s^i i 3ttRffia^«iKS*L, jfcac^-f i o i x v 

«ftC— <y Kl 0 2T*#££*L5fB-^tex 

i a^RWSrfficriffer^i i 2^«»sttxi«« 

^UT, ^oy^^fiKlalBl 2 4-Cfl, IKSCx 
-f^^ 1 0 1 9>n 5^ #<Dj%&.m$: 

WMtBU ^IH^^TrtSl^ttoPLL (Phas 
e-Looked Loop) Otitis* 3l*rU 10 1 


(3) %fm¥ 9-259528 

[0017] ±mi,tzwmmm(Dm±m\^. 

i~6 0 T>f^p/Dt5/tl0 6ll T^^h^^f^- — 
*«i:9i££>ixT < 5 7.^ h=-^>- KSrSffi-fsi:, RO 

mi o 7(cffi«**tTt^saesi7 ! '— ^/^«:ftjffiu-c=-^ 
v K^^sta^o ^ ^^ioi <D%om 

70 B»^* 

[0018] *U-C, 7^u7'Dt^tl06H, * 

gfe<) Jw»jSUTWiRy^ffJK-r6J: 5t-«J*^^ >^1 
13»t6t^ ffimVEslKl 21l^llh7 
!X^7Ki/X (h7 7^tf) Sr-fey h It h7^*> 

[0 0 1 9] tt«ffiH*HIBl 2 figlf 

20 1 2 2T-#^tt^ Y"7ytT K^MTAD 

*S:Jt«U M^h7^7K^^|gh75'^ 
X K^^r- X 5 K#>f *=>>T A^—* 12 3$: 

sy«-r5o ia^h75/^7K^^iih7 

y?7K^i:-SlfeS, fifMlel^l 2 ffi 
aft#^tti^l 2 2T?»e>tt5 h7y^^i»«TRA 
««t^y Kl02iS|fflh7 s/^0*^tCfir 
at-s J: 9 * 1 2 3 5r«|«-TS. « 

^ y Kl 0 2j&s@8S K7y^0?*^ictt«i-Sttffit 

[0 0 2 0] h7 7^i/-^^Tttfi^ t^^p 
^otjyfl 0 6tt, Bt^ttlb^— ^MlElSSl 1 6T 

TKt^^r-^<y77 1 0 8tw— B#6*j|;:fEl*S 

^l 1 1 tC#t^^^6o ■ 

[0021] ^tt, fs»Tv:ri i i x 

Kl 0 2JdW«Six5. CtLi^i <9 . ^^h^^t*^.- 
■^^K-CffiS$ttfcB$Sei7 f >< 10 1 O0fS-fe^^ — 

t-»#5i*tt-5. **3, aftT* *f 10 1 tf)7-^g 
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(5) 


W9- 2 5 9 5 2 8 


8 


2a/ 2 0 2 b Hi o TE^f ^ ^ ^ 2 .0 1 6 

K^ttJUWPi^tt. K202a, 202 bdcfco . 

T**^^^ 2 0 l^»S1-5 2*Oh^ix^ J:?»afe 

2 a, 2 0 2 b 07^^ft*SS^l:'R<t5 J: 5 I- Stt 
T ^ 5 <D T\ _hi£ LfcJ:5lc#h7y^B t-#— > 

[0 0 3 7] $fc, EllCloX, 'v-K^^KB 
2 0 0I4. ha^tra. — ^fcSKt-f -5fc«)0>f 

-v^^a^n^j/^ (MPU) 2 0 6 h wO-v-f^D 
^n^^ih2 0 6 (OW)Yfy^^^y A**r*Mftl,fc:RO.M 
20 7i:^tTV^5 o ^7hnyfa-^ 

W^^a — X35 2 0 5^^UT-^>r^cr^n^ S /i^2 

[0 0 3 8 J ^- Kr>f^^gl2 0 0 (4. 

h^i/fc 0 ^ — V'0#7~-X&2 0 5£^UTi£ 

^7-^^y772 0 8i:> 2 0 8 J: 9 

^21^-^0 8, WD b Z>tc;fr<D'f— 

^5>gaie]K2 o 9 z<DT-?frmm&2 o 

^fttfcf-^WDa, WDb^Sstb-C^^KOiTjE 
"-^«T»S»*ji^-^«iaiElB2 1 0 a, 2 1 0b 

[0 0 3 9] ^-Kt^^^8«2 0 0I4, -r 

— ?mm®&2 1 0 a , 21 pb JiOffi^StLSIB*^ 

IUI82 11 a, 211b^ ro»ta*4t«EBl»-2 1 

1 a, 2 l l b^a*7 f — ^(c:»jCLfcfB»«a«*S: 
^;h,*h4»T««^y K 2 0 2 a , 2 0 2 b ^#tJ&"T5 
IB»T>'^2-1 2 a, 2 12 b.tS:*rtTV^. 
^{ftSgg 211a, 211b -on. -ttt-ettiBSSffSB 

[0 0 4 0] £fc, a-K7^^^^I2 0 0I1 R^- 
WL^I:^7-f^^ 2 0 1 J;5 8R-nj/ K2 0 2 a , 

2 0 2 bT-S^S^SW-S-Sr^tt^ftbJIIilBi-Sfcft^l? 

iTy/2 13a, 2 1 3 b bs »#a*«r(c«ia»r 
^2l2a, 2 l 2 b J: Dau^jStb5K»«aE«-»«r 
^tb-fttBSft^S/ K 2 0 2 a f 202b il^"T6 fc* 
l-s Bt^-tti LBSfcttKft-r >f 2 0 l J; "9 Kft— ^ K 
202a, 20 2 b ^S^SttSW^Sr-ttb^ff^T 
^2 13a, 2 13bH«t^^^7f 2 14 


a , 2 14b ^tUt^o 

[0 0 4 1] ffljft^V 5^2 14a, 214 

b (Dwm<om^^^ti^tLumr^'y2 12a, 2 

1 2 b^a*«fc»»s*u -t^RWoHjeis^tL^ 

tll^7^2 1 3a ( 213bOA7JfIl:ii^f 

*u ^^^Titj^it^^tt^^;—^ k 2 0 2 a , 20 

2blC««SixS. 9«^>f^2 14a, 2 14bl4 
14 a, 2 1 4 b (D#J *) tft;Lf4* ^>o^ntyt2 

io 0 6l:io T'iBHBlStbS, 

[004 2] 'K-r^ ^^^12 0 0.14, W£ 

TVi/2 13a, 213 b ©HiA« U"C"t^tt 
R^ffib««*+SBE^fliU*l«lHlK2 1 5 a, 215 
bh r<OR^ttJU«flttslK2 1- 5 _a, 2 15b<Z>tU* 
fi-g-J: 9 ^.4x*tttta^</^*»5«-&ttaiHlK 2 16 
a, 2 i 6 b ^:^^^LTV^S■. K^tUUffifltlH]B2 1 5 
a, 2 .1 5bm h^S 
^<fc#m»h,5o fS-§-ttttJlHlK2 16a, 216 

btu ^^^^ot'-^^^tui-^w^r^ 

[0 0 4 3] £/c. ^— Ky^ *^&«2 0 0*4. «* 

^ttii3^2i6a, 2 i 6 b j: ymt>£thZ>mm/</i'* 

^U7-^RDa, RDb^#6eE^tBU^-^^3S 
[13^2 17 a, 217bh ^<D^—?%±m\E]$&2 1 7 

a, 2 17b < t^^^tl5f-^RDa, RDb^ 
J*UX^mUx-^RD^#6^->?^J^EHl^2 1 8 

b. r«OT-^^A@K2i8J:?)ta^SixSB6^liJt 
r-^RD £-B#tt S'R^ttS L^- ^<y7 7 

30 2 19 i:5:ttti/^o f*— *#y£[E]B2 1 7 a T*I4. 
±i£L*:ir^- I DOlftmtfffcttSo ^IX, CCD 
— I D f4^-f ^ u^nir-/l7-2 0 6\z&$££ti 

[0 0 4 4] /n- Kt^^SHB 2 0.014. fl£& 

K 2 0 2 a , 20 2 b SrfiSft^ «f ^^201 ±cO g 
gh7^^ dteB**)"*" ^ffiB*J»leIK 2 2 1 

b, ft±T>"72 1 3 a J: 0ttJ;*j£*T,5U— #««SA 

^rV^««TRASr»TffiiaffiiJ«lHlB6 2 2 1 Httt*&f S 
40 fcfc<DffiBW««ttl»2 2 2 t^ttl^o 

[0 0 4 5] ±i£i*"f WtfBi^y K2 0 2 a , 202 

/l^t— ^ (VCM) 2 2 3^&9tt*tib;JxT^5o ±3* 

ufcfi:s®J^iH]s§ 2 2 i taot^ ^ ^-r/u^e— ^ 2 

2 3^)«l^WJ»StuTffllft^y K202a, 202b 

c^fi:Bgt«)d5frfc>n6o <e*3. teH SWIhIK 2 2 1 \z 

(4, S^ii^WF-^R^ttJU^PI-^-f ^ a^nir 2 0 
6J;^lh77^7 Ku^««ADO^-§-^e>tu6. 
50 CCT\ Slh7^^7KU7.|i s l^yK202 a 
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[0 0 4 6] ^-K7 f ^^^St2 0 0!^ 

7^n0 l^ia!BtC|PJ»lL/t^o-x^«*CLKS: 

[0 0 4 7] Hll^i"^— K7*>f^^Si1S2 0 0 CDfb 
[0 04 8] mMSAK&Sfettl^llf *u»fc, 

oajj«R»!<c»asciiif^36 s fft>*ts 0 rco^&. soft*** 

S/f214a, 2 14bttRWl«KS^ 8«7^^ 
^201 J: K2 0 2 a 

«Jtft^>f f ^2 1 4 aCDR#|^51CTIf^T^2 1 3 
2 2 4 T*H S^T* -f * ^2 0 1 OSt«*J: 
i^»oPLLi7)4k«S:3E«rU i^7^^2 0 1^0 
[0 0 4 9] ±5fiLfcWfflraJH<0»3!t«l^ 

^ J:9jS-e>"tt-C< 5 h=^^K*g«-r5t, RO 
M2 0 TfcEttSaxT^SSEtfcT 1 -- ^tPlltta^ 
^ K^M^n y ^S-H-Srftk^W * 2 0 1 OftS 
&g (^yK#t> F7ym, 

[0 0 5 0] ^LT, 7^^^20 611 ^ 

LTRWcSIRU (1r^* — I DlBftaS: 

.»<) lc»J6UTW«(r^t"*«t5^ffl»^^>^2 
14a, 214b *ffl»-r* ffi«H»lfi]» 2 2 

T F7^ v'-^OftflzSrlMftSiirSo ^y^W 

[0051] fitesufflnuK 22iii {amm 

*«ttIS2 2 2X'&bthZ> h7y^7K^ft*TAD 
tU6I^5/ K2 0 2 a <£>m3Eifc£> h^y^r 
tl»h7^7K^4:ifc»U SS^h7^7 
K^^@Ih77^7 K^*t— §fc-T5 J: Sl-tf'f * 
3-f^-^ 2 2 3^iPt5 0 MOh7S/ 
^7K^I«h7y^7K^i:-Stfc^ 
»J«[1]BS2 2 1 (1 <fc«»»fcffl*2 2 2T*»btt5 h 
7s/^y^««TRAl:S<5!fc, y K2 0 2 a !&S 

I«h75x^ 0> ^^tcffig-T 5 X o * 3 <Y a-^- 
^ 2 2 3Sr*"J»i"S. BM^y K2 0 2 a#B« 

^T"T6 Q ««^y -K2 0 2 blt 

K2 0 2 adS{tBi--5S«h^S'^^B»Ufch7ty^ 


(6) 9-259528 

[0 0 5 2] h7 7^^-^^TL^I^ 
^n-t5/f2 0 6ll H^Wl*^— *^SIhH»2-1 7 a 

tlT#Tit^7-^^y77 2 0 8 td— ^F&tJlCfEtg 

11^7-^^5/77 2 0 8 «fc 5BE^ttiSttfc*§f5i 
^.7-^WDIl 7— *#Bil§JK2* 0 9 Iw J: oT 2 ^^IJ 
^T-^WD a , WD b Iw^gH^tt^o 
70 [0 0 5 3] ^LT, S^ii^7-^^llH]^2 1 0 

a , 2 10b X-n^tl^tlT*— # WD a , WD b U 

^^SS(el8S2 11a, 2 1 1 b T-*#i2^*Mt£ 
ttTl5^TV^2 12a, 212b i-W^^tL5o * b 
T, IB»T>'^2 12 a, 2 1 2 b <fc 9 *tl*:tl7*—fi 
WD a, WDbl^»i6Ufc12»«flE«»^ttl*Sn. * 
*L^tLOfEft«a«*35S«]*^-f yf214ai-214 
bOTffl^Ltl^^ K2 0 2 a, 2 0 2 b dflMfc 

[0 054] CftfcJ: 0 , h=i^t°^ — ^<fc 

^tLX#fc^^^x-^WD^. 7*f ha^yKt?» 
^$ixt^7^^ 2 0 1 COW&^fc 2&<D Y*7V# 
(Dmfe^?*-^ m^L^V K2 0 2 a , 2 0 2 b{Cj: 

[0 0 5 5] K^fflL»fP&ttMi"S. -^*n 

^nir ^2 0 6*1 h=i /tV- ^ J; 9i££>ixT 
*fcy— K = ^yK*$ffltSt, ROM 2 0 7 twists 
^tvT^5^^-^/^ftJ^ It^vy Offish 
30 n y^S-^&lKft'r^^^ 2 0 1 astern (^y K# 
h7^f^ ir**-**) ^SEfti-So wtbfc 
£9, iff Y?y$T K^-^K^ffl LUBteir^^-* 

[0 0 5 6] ^Us •7^p^tyt2 0 6ti, ^0 
»^yf2 14"a, 2 1 4 b SrRflJ <t 5 iC 

ffiiEWJi»iHiK2 2itca«h-7y^r 
40 [0057] m^m u^t-n m%f^< 2oi<Dm 

glf:2^ h7*y^07-^a*DAR.J;!?KSt^y 
K2 0 2 a, 202b X-tix^tblf^ * ;h, 
^-f -/^2 14 a, 2 1 4b<ORi4:^lTII47y7' 
213a, 2 1 3 bl^iteSttTiaiKS^ -?:0«(wtt 
^tti UMf^lelSS 2 1 5. a , 2 1 5 bfR^fflU««Stl 
T<1 -^-JfttUtalK 2 1 6 a , 2 1 6 b^*jfe$ti5 e *t 
"C\ Sc^iHb7 :f -^^ll[El^2 17 a, 2 17 bflt 
-ttt-ettf8-»«ajHIK2 1 6 a, 2 1 6 b J: *9ffi^^tb 

50 S^jftSJESttX^— ^RDa, RDbdS»btu5o -^U 


-6- 
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T x RD b#7-^j£tE]3g2 

[0 0 5 8] h7 y^i'-^d^Tbtfi^tt:. -^^n 
^n^y*^2 0 6lt tt^fflL^— *ffi«IIllB2 17a 

^^-icT^-t^i-5o ^tt, * p^nir ^2 

— ^jfcHljB? 1 8 i0W;fc£;ftSR^ttlU7 f --*RD . 

B*ffli7-^/^77 2 1 9Sr^LT*^>3y 

[0 0 5 9] r^J;!), y-K = ^^K-eJB«S*Lfc 
2 0 iro»»bfc2*ci) h7 y^OFf^ir 
^^-J:D8ft^K2 0 2 a, .20 2 b"eftfftTf f 

[0060] z<d£? \^mifc<Dmm^&^x^ w% 

&*H#l;itt«ft7^*^ 2 0 1 <Dg$g£Lfc2;k<D h7 3/ 
^I^t^-HI^5/F2 0 2 a, 2 0 2 bt*t 

7^*^ 2 0 10|WLfc2*© h7 2y^<750f3fe*^^ 
-iD8ft^yK2 0 2 a, 2 0 2'b-CSffUTf-^ 

£ Q jy K2 0 2 a , 2 0 2 bor^7g 

&S^fcJlftfc1ir*££TW« VyytfrbM p* h 

— ^.«rB6ihUT*3?), ^7^^^2 0.10*1^7^^ 
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